ESR and cell culture studies on free radical-scavenging and antioxidant activities of isoflavonoids.
Isoflavonoids are thought to be the biologically active components in soy that play a role in the prevention of coronary heart disease and breast and prostate cancer. Mechanisms to explain how isoflavonoids mediate beneficial effects have not yet been clearly established. This study was undertaken to investigate the free radical-scavenging and antioxidant activities of various structure-related isoflavonoids including genistein, daidzein, biochanin A, and genistin in a cell-free and an endothelial cell model system. Electron spin resonance spectroscopy and spin trapping techniques were applied to evaluate the ability of isoflavonoids to scavenge hydroxyl, superoxide, nitric oxide, diphenylpicrylhydrazyl, galvinoxyl, and lipid-derived radicals. All isoflavonoids tested had no significant scavenging effects on the aforementioned radicals in concentrations up to 1.0 mM. However, at a physiologically achievable concentration of 5 nM, both genistein and daidzein slightly increased intracellular-reduced glutathione levels approximately by 10 and 30%, respectively, in human endothelial cells, whereas cellular alpha-tocopherol and uric acid remained unchanged by the isoflavonoid treatments. Present data indicate that free radical-scavenging activities of the isoflavonoids tested probably do not substantially contribute to their antioxidant properties. The ability of genistein and daidzein to increase cellular GSH (reduced glutathione) might be important for their action in biological system.